In analysis of pedigree and performance records of 967 purebred Sahiwal cows and 68 bulls at Allahdad Cattle Farm, Jahanian, Multan from 1926 to 1966, a slight amount of inbreeding resulted due to purebreeding. The coefficient of inbreeding among 325 inbred cows ranged from .2 to 33.3% with an average of 6.9 __+ .3%. The first lactation milk yield averaged 1,989 ___ 31 kg among inbred cows and was adversely affected by increased inbreeding. However, milk yield expressed as most probable producing ability increased by 3.4 ___ 3.2 kg for each percent increase in inbreeding. Age at first calving and calving interval were reduced slightly by inbreeding.
Introduction
Since the early twentieth century, purebreeding coupled with selection has been practiced widely to improve and preserve welldefined breeds of cattle on the Indo-Pakistan subcontinent. Tremendous improvement in appearance and performance of these animals has been attained, but a majority of herds are showing signs of deterioration in performance. Inbreeding, along with certain other factors, has been blamed for this impaired situation.
Although inbreeding may be one of the most useful systems of mating, it has deleterious influences on various traits of dairy animals (2, 4, 5, 6, 7, 10, 11, 12, 13) . Milk yield among the Holstein cows was depressed appreciably per unit increase in inbreeding (2, 5, 6, 7, 10, 12, I3) , and depressing effects varied accordLug to intensity of inbreeding. However, Nowicki (9) observed beneficial effects of inbreeding on production traits of Black Pied Lowland cows. Our study, thus, was designed to explore inbreeding influences on performance traits of Sahiwal cattle in a herd purebred for over 41 yr.
Materials and Methods
Pedigree and performance records of a pureReceived August 22, 1973.
bred Sahiwal herd at Allahdad Cattle Farm, Jahanian, District Multan (Pakistan) from 1926 to 1966 were utilized. Prospective dams were selected mainly from female stock raised at the farm for conformation and breed characteristics with some consideration to milk production. Males from high yielding cows with desired conformation were retained at the farm for future breeding. However, these bulls were sometimes interchanged with other farms to avoid intense inbreeding. Some of the bulls also were purchased to provide greater genetic heterogeniety.
All lactation records were standardized to 305-day mature equivalent by correction factors developed from the same data (1). As there were different numbers of lactations per cow, the cow s most probable producing ability (MPPA) was estimated from standardized records. Coefficients of inbreeding were determined by Wright's method of path coefficients (14) and variance covariance. As the data covered 41 yr, inbreeding effects may have been confounded with time trends. Intrasire regressions of first lactation milk yield, MP-PA, age at first calving, and calving interval on inbreeding coefficients then were calculated. These estimates should bypass most of the effects of genetic and environmental time trends.
Results and Discussion
In pedigree analysis of 967 cows and 68 bulls of this herd, 325 cows and 16 bulls were inbred to varying degrees. Coefficients of inbreeding among inbred cows ranged from .2 to 33.3% with an average of 6.9 .4_ .3%. Only 28 cows had inbreeding above 15%. Inbreeding among bulls ranged from .1 to 17.6% with an average of 7.5 -+-4.6%.
First lactation milk yield. Trend with increased inbreeding was slightly decreasing milk yield of first lactation (Table 1) . First lactation yield averaged 1,989 -4-31 kg among 276 inbred cows from 19 sires. Intrasire regression analysis revealed that first lactation milk yield decreased by 2.2 -4-_ 6.5 kg with each percent increase in inbreeding (Table 2) .
Milk yield as cow's most probable producing ability.
The relationship between inbreeding and milk yield as MPPA was an increasing The intrasire regression indicated that milk yield as MPPA increased by 3.4 ± 3.2 kg with each percent increase in inbreeding (Table 2) .
Age at first calving. The average age at first calving showed a decreasing trend with increased inbreeding (Table 1 ). The regression of age at first calving on inbreeding was --1.2 ___ 2.7 days (Table 2) . This estimate was, however, statistically nonsignificant.
First calving interval.
The average first calving interval among 247 inbred cows was 481 ___ 10 days. Trend in this trait was also decreasing with increased inbreeding (Table  1 ). The data analyzed on intrasire basis indicated that the regression of first calving interval on inbreeding was --1.1 + 2.1 days (Table 2 ). This estimate was not significantly different from 0.
Average calving interval. Effect of inbreed-
ing on average calving interval is in Table 1 . This trait was decreasing as was first calving interval. The intrasire regression of calving interval on percent inbreeding was --.1 4-_ 2.2 days ( Table 2 ). The overall average calving interval among the inbred cows was 484 ___ 8 days.
Although mild inbreeding slightly depressed lactation yield at earlier ages, it had apparently some favorable influence on the productive and reproductive traits of dairy cows. Milk yield in first lactation declined under inbreeding, but for multiple records of milk field as MPPA, an increase with increased inbreeding was noticed. The depressing effect of inbreeding on milk yield was noticed by Tyler eta] . (13) and Laben and Herman (7), who found a moderate but significant decline of 33 and 30 kg of milk for each percent increase in inbreeding among Holstein cows. However, much higher decrease in milk yield was noticed by Robertson (10) (2), Thomson and Freeman (12) , and Dayton (4) observed small declines in milk yield that accompanied increased inbreeding. According to the estimates by these workers, the intrasire regression of milk on inbreeding ranged from --9.5 ___ 5.9 to --24.5 --+-7.7 kg. Contrary to present investigation, Aslam and Abroad (3) found a decline of 8.6 ± .7 kg of milk expressed as MPPA for each percent increase in inbreeding among the Sahiwal cows. This difference might be due to the high inbreeding and small number of observations in that study. However, Nowicki (9) found a significant increase of 43 kg in milk yield per unit increase in inbreeding among Black Pied Lowland cows. Age at first calving and calving interval decreased with each pereent increase in inbreeding. These results were like those reported by Robertson (10) . However, our results differed from those reported by Malik et al. (8) , who reported an increase in age at first calving with increased inbreeding.
Since none of the intrasire regressions approached significance, contrary to many other studies, inbreeding in this herd had little effect on performance traits of dairy cows. There was, rather, a slight improvement in the dairy characteristics which might be due to the low inbreeding accompanied with selection. The low inbreeding essentially was due to the introduction of outside blood from time to time. Among 325 inbred cows only 28 had inbreeding more than 15%. From our results, among average purebred herds, mild inbreeding coupled with selection may bring about favorable changes by fixing some desirable genes and eliminating detrimental ones.
